Is the mechanical strength of spider's drag-lines reasonable as lifeline?
Drag-lines play a role as a lifeline for a spider to move and fall from trees. The mechanical strength of the drag-lines may be related to the spider's weight since spiders hang from them. The safety coefficient of drag-lines as the lifeline should be considered for the mechanical strength of the drag-lines consisting of double filaments. It was found that the elastic limit strength and breaking strength increase linearly with spider's weight, about twice the spider's weight corresponds to the elastic limit strength, and about six times the spider's weight corresponds to the breaking strength of drag-lines. In other words, the spider's weight corresponds to the elastic limit strength for the single filament. This means that a spider can act safely by one filament even though another filament is broken down. It should be an outcome from spider's long history of 400-million-years evolution. These findings may give a maximal efficiency for the mechanical strength of spider's drag-lines.